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) LENS BARREL 



)Abstract: 

OBLEM TO BE SOLVED: To provide a lens barrel capable of driving an 
:ofocusing mechanism and a manual focusing mechanism without 
itching operation and giving a reduction ratio which can be changed to 
zing from a motor. 

LUTION: A step gear is constituted of a large gear 12 interlocked with 
i internal gear part 2a of a manual focusing operation ring 2, a small gear 
interlocked with the internal gear part 1 1a of a focusing coupling ring 11, 
ear shaft 14 in which the gears 12 and 13 are inserted in a rotatable 
te, a gear pressuring spring 15 being a winding spring pressuring the 
irs 12 and 13 and a spring presser 16 pressing the spring 15 and press- 
and engaged with the gear shaft 14. The step gear is inserted in a rotary 
ift 7 in parallel with the optical axis provided in an output ring 18 in an 
iily rotating state. 
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AIMS 



aim 1] The lens barrel characterized [ core / the driving member which fixed the revolving shaft parallel to the 
ical axis of a lens barrel, a stage gear with two different numbers of teeth which rotates centering on this revolving 
ft, and / optical axis ] by giving the interlocking section which it has [ section ] a pivotable focal lens migration ring 
a manual operation ring, and interlocks this stage gear with this focal lens migration ring and a manual operation 
I in the lens barrel which has an oscillatory wave motor. 

aim 2] The lens barrel according to claim 1 which divides this stage gear into a chain sprocket and a small gear, 
ries out the pressure welding of this chain sprocket and the small gear by the elastic member, and is characterized by 
ing friction to a stage gear. 
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TAILED DESCRIPTION 



;tailed Description of the Invention] 

Sd^of the Invention] This invention relates to the lens barrel which has the transfer device in which a focal lens is 
ie to drive without switch actuation of autofocus actuation and manual focus actuation in more detail about the lens 
rel which has an oscillatory wave motor. 
02] 

sscription of the Prior Art] In the transfer device in which a focal lens is made to drive without switch actuation of 
Dfocus actuation of the lens barrel which has an oscillatory wave motor, and manual focus actuation conventionally 
a method which an autofocus device and a manual focus device are changed [ method ] to JP,2-253214,A and JP,2- 
;21 7, A, and operates them nothing It has a roller rotatable as a core for the revolving shaft of the radiation direction 
ich intersects perpendicularly to the optical axis fixed to the focal lens migration ring. By making application-of- 
ssure pinching of this roller carry out in the direction of an optical axis between the rotors and manual focus 
jation rings which are the actuator of an oscillatory wave motor Whichever you make [ of this rotor and this manual 
us actuation ring ] it drive, the transfer device in which rotate this roller and a focal lens migration ring is operated is 
icated 

03] Moreover, by carrying out application-of-pressure pinching of many spherical rolling elements which can roll 
ily to the periphery of the revolution ring part material which makes JP,2-25321 0,A rotate a focal lens migration ring 
ween the rotors and manual focus actuation rings which are the actuator of an oscillatory wave motor, whichever you 
ke [ of this rotor and this manual focus actuation ring ] it drive, the transfer device in which rotate this roller and a 
al lens migration ring is operated is indicated. 

04] Since this roller or this spherical rolling element rotates the transfer device in which the rotor of the above 
illatory wave motors makes a focal lens migration ring drive through a roller or a spherical rolling element, to a hoop 
jction by using a manual focus actuation ring as a floor when making a focal lens migration ring drive by the 
illatory wave motor, the reduction gear ratio of this rotor or this spherical rolling element, and this focal lens 
^ration ring is fundamentally set to 2:1 . 
05] 

oblem(s) to be Solved by the Invention] The transfer device currently indicated by JP,2-253214,A and JP,2- 
5217,A Although a reduction gear ratio can be changed by using a roller with a stage for the roller which is carrying 
application-of-pressure pinching with the rotor and the manual focus actuation ring, distinguishing between the 
ssure- welding section of this rotor and this manual focus actuation ring, and carrying out application-of-pressure 
ching If it is going to enlarge a reduction gear ratio, the diameter difference of a roller with a stage must be extended, 
>ller must be enlarged as a result, and enlargement of the whole device is caused. 

•06] Since the transfer device currently indicated by JP,2-253210,A is carrying out application-of-pressure pinching 
lie spherical rolling element with the rotor and the manual focus actuation ring, it cannot change a reduction gear 

'07] Thus, it was difficult to enlarge the reduction gear ratio of this oscillatory wave motor and this focal lens 
p-ation ring, and when the driving torque of an oscillatory wave motor ran short, in the transfer device in_which a 
al lens migration ring is made to drive without switch actuation of autofocus actuation of the lens barrel which has an 
illatory wave motor, and manual focus actuation, aid was not able to give neither about a lens barrel with the large 
vement magnitude of a focal lens migration ring, nor the heavy lens barrel of the focal lens migration ring which 

•08] In order to solve this problem, fix to the rotor section of this oscillatory wave motor the revolving shaft which 
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rsects perpendicularly with an optical axis, a manual actuation ring is made to carry out application-of-pressure 
tact of the revolution transfer member with a gear rotated centering on this revolving shaft, and these people apply 
the lens barrel (Japanese Patent Application No. 8-3331 14) which has the interlocking section which interlocks this 
)lution transfer member with a gear, and this focal lens migration ring. 

39] However, with the configuration of this lens barrel (Japanese Patent Application No. 8-3331 14), when a user 
s revolution actuation to the location which crossed the actuation range for the manual actuation ring, it lets between 
fields which the roller section of a revolution transfer member with a gear and this roller section of a manual 
ration ring roll slide, and it is necessary to make it friction setting out from which a revolution is not transmitted to 
>scillatory wave motor. 

10] a path became about phi 70 from phi 50 , and in order it make above-mentioned friction setting out proper , the 
i of the field where precision required for rolling motion be high be widely required for the path of the friction 
•ace of a manual focus actuation ring , and they be an ingredient and processing top cost high with a general lens 
figuration that the construction material of the field which the roller section of a revolution transfer member with a 
r and this roller section of a manual actuation ring roll be easy restrict from relation , such as coefficient of friction 
a degree of hardness . 

11] Furthermore, this rolling contact surface of rolling element is usually exposed, in order to roll or friction slide, 
/ when the roller section of a revolution transfer member with a gear passes, and dust etc. is easy to adhere to this 
ing contact surface of rolling element. 

12] If dust etc. enters between the fields which the roller section of a revolution transfer member with a gear and this 
er section of a manual actuation ring roll, connection will arise in actuation, and this lens barrel (Japanese Patent 
)lication No. 8-3331 14) will produce **** in this rolling contact surface of rolling element depending on the case. 
13] 

;ans for Solving the Problem] The lens barrel according to this invention in order to solve the above-mentioned 
mical problem has the driving member (output ring) which fixed the revolving shaft parallel to the optical axis of a 
; barrel, a stage gear with two different numbers of teeth which rotates centering on this revolving shaft, a focal lens 
jation ring pivotable centering on an optical axis, and a manual -operation ring, and is taken as the configuration 
ch gave the interlocking section which interlocks this stage gear with this focal lens migration ring and a manual- 
ration ring. 

14] It adds to the object which makes a focal lens migration ring drive without switch actuation of autofocus 
lation and manual focus actuation by making it the above configurations, and the object whose modification of the 
action gear ratio to actuation of the focal lens migration ring from an oscillatory wave motor is enabled. By having 
led out the pressure welding of the two different gear teeth of this stage gear by elastic members, such as a spring, 
having given friction By restricting a friction surface to the end face of a gear and a gear, the structure with friction 
istment easy moreover with the spring to which dust cannot adhere easily for a friction surface which does not need 
rge high-degree-of-accuracy side can be acquired. 
15] ^ - « 

lbodiment of the Invention] In the lens barrel of this invention, when a user operates a focal actuation switch first, 
rotor of an oscillatory wave motor and an output ring rotate the actuation actuation in the case of moving a focal lens 
he oscillatory wave motor centering on an optical axis according to an operation of a control circuit. 
16] By it, the chain sprocket of a stage gear with two different numbers of teeth which rotates centering on a 
Diving shaft parallel to the optical axis of a lens barrel fixed to the output ring is interlocked with the internal gear 
ailed in the manual focus actuation ring bore, and this stage gear rotates. A focal connector link and a focal cam 
nder rotate centering on an optical axis through linkage of the small gear of this stage gear, and the inner gear of a 
il connector link by rotation of this stage gear. It moves in the direction of an optical axis through the koro by the 
l with which the lens mirror room was cut by the front ring and the focal cam cylinder by this revolution, and focus 
lation is attained. 

17] If the reduction gear ratio of the rotor at this time and a focal cam cylinder has the same module of each gear, it 
i turn into a ratio with the numeric value which subtracted the small gear number of teeth from the number of teeth of 
number-of-teeth pair chain sprocket of a chain sprocket. Gear ratio will become large if gear ratio will become small 
le difference of the number of teeth of a chain sprocket and the number of teeth of a small gear is incidentally large, 
a difference becomes small. For this reason, high gear ratio can be obtained towards making a chain sprocket small. 
1 8] Moreover, actuation actuation in case a user rotates a manual focus actuation ring manually and moves a lens 
ror room rotates centering on a revolving shaft parallel to the optical axis which a stage gear could not finish 
sting the friction of the rotor of an oscillatory wave motor, and a stator by revolution of a manual focus actuation 
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% and was fixed to the output ring. A focal connector link and a focal cam cylinder rotate centering on an optical axis 
mgh linkage of the small gear of a stage gear, and the inner gear of a focal connector link by this rotation. It moves 
he direction of an optical axis through the koro by the cam with which the lens mirror room was cut by the front ring 
the focal cam cylinder by this revolution, and focus actuation is attained. 

1 9] If the reduction gear ratio of the manual focus actuation ring at this time and a focal cam cylinder has the same 
dule of each gear, it will become equal to the ratio of the number of teeth of the chain sprocket of a stage gear, and 
number of teeth of a small gear. Gear ratio will become small if gear ratio will become large if the difference of the 
nber of teeth of a chain sprocket and the number of teeth of a small gear is incidentally large, and a difference 
omes small. 

20] As mentioned above, it can become possible to choose from the both sides of a manual focus actuation ring and 
oscillatory wave motor without switch actuation free, and to carry out focus actuation, and the lens barrel of this 
sntion can change a reduction gear ratio by moreover changing the number of teeth of each size of a stage gear. By 
ing carried out the pressure welding of the two different gear teeth of this stage gear by elastic members, such as a 
ing, furthermore, and having given friction, a friction surface can be restricted to the end face of a gear and a gear, 
the structure with friction adjustment easy moreover with the spring to which dust cannot adhere easily for a friction 
face which does not need a large high-degree-of-accuracy side can be acquired. 
21] 

ample] With reference to a drawing, the example of the lens barrel by this invention is shown below. 

22] D rawin g 1 is the sectional view of the example of the lens barrel by this invention, and drawin gJZ is the enlarged 

ail of the stage gear section. 

23] In drawing 1 , a lens barrel has optical system LI, L2, L3, L4, and L5 and L6, and a non-illustrated camera is 
ipped with it by lens mount 39. 34 is the zoom ring to which L4 and L5 which are a migration lens group are 
rated, and it carries out adjustable [ of the focal distance ], and a manual focus actuation ring which 2 makes move 
which is a lens for focuses by the actuation at the time of a manual focus, and performs a focus. 
24] In drawing 2 , as for 9, the motor base 1 0 is bis-concluded by the front ring 4 and the outer diameter at the left 
• by the fixed cylinder of a lens barrel. It slides through the koro 28 bis-concluded by the mirror room 6 
ompanying the cam groove whose bore of the front ring 4 is not illustrated [ of the front ring 4 and the focal cam 
inder 3 ], and the lens L2 for focuses is attached. Fitting is carried out and, as for the focal cam cylinder 3, the focal 
mector link 1 1 is connected with the condition only with this pivotable regulation include-angle range in right-hand 
i so that only include-angle within the limits regulated by the outer diameter of the front ring 4 may rotate. 
25] A stage gear the gear shaft 14 inserted in the condition with pivotable chain sprocket 12 interlocked with inner 
r section 2a of manual focus actuation Ring 2, small gear 13 interlocked with inner gear section 11a of the focal 
mector link 1 1, and this chain-sprocket 12 smallness gear 13, and this chain-sprocket 12 smallness gear 13 the 
olving shaft 7 parallel to an optical axis which was constituted by the spring presser foot 1 6 by which press fit fitting 
5 carried out to the presser-foot gear shaft 14 in the gear application-of-pressure spring 15 of the volume spring to 
ssurize, and this application-of-pressure spring 15, and was prepared in this output ring 18 - a revolution - it is 
srted in the easy condition. 

26] Manual focus actuation Ring 2 has actuation rubber 5 in an outer diameter, and it is attached so that it can rotate 
j [ 360 degrees ] by the koro 47 shown in drawin g 1 attached in the outer diameter of a front cover 1, and the outer 
meter of a front cover 1 . Moreover, there is inner gear section 2a in a bore, and the chain sprocket 12 of this stage 
r is being interlocked with. It is pressurized in the radiation direction and the fixed load is hung on the revolution by 
ing section la furthermore prepared in this front cover 1 . Thereby, when the actuation torque of the focal cam 
inder 3, the mirror room 6, and the lens L2 for focuses is heavy, the output from a rotor 19 lost the weight of this 
al cam cylinder 3, the mirror room 6, and the lens L2 for focuses, the stage gear rotated the focal connector link 1 1 as 
oor, and it has prevented turning this manual focus actuation Ring 2. 

27] The stator 20, felt which are the annular oscillating member on which the electrostriction component 27 pasted 
the oscillatory wave motor used as an autofocus driving source, One end face of the annular oscillating absorber 21 
ich consists of rubber etc., and the oscillating absorber 21 is touched. By oscillation of the spring base 24 used as the 
sser foot of the motor spring 23 which pressurizes the arranged annular stator guide 22 and this stator guide 22 to a 
:or 20 side, and this motor spring 23, the stator stop 26 used as the niting of a stator 20, and a stator 20 It is 
istituted by many members of the motor base 10 grade which engages the rotating rotor 19 and shock absorbing 
ber 25, and the output ring 1 8 above-mentioned member with an outer-diameter side. 

•28] A rotor 19 is rotated in the direction of the optical-axis said alignment by the hoop direction progressive wave 
illation which a stator 20 generates. Application-of-pressure pinching of the stator guide 22 inserted into the spring 
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3 24 and the motor base 10 at this time, the oscillating absorber 21 , a stator 20, a rotor 19, shock absorbing rubber 
the output ring 18, and the bearing 17 is carried out with the motor spring 23. For this reason, the pressure welding 
he rotor 19 is carried out to the right end face of the output ring 18 and a bearing 17, and it is rotated with this a part 
►earing 17. The chain sprocket 12 of a stage gear and inner gear 2a of manual focus actuation Ring 2 which rotate 
tering on a revolving shaft parallel to the optical axis fixed to this output ring 18 at this time are interlocked with, 
this stage gear is rotated centering on an optical axis. By this motion, a focal cam cylinder rotates centering on an 
cal axis with the focal connector link 1 1 currently interlocked with the small gear 13 of this stage gear, and the 
ror room 6 and the lens L2 for focuses are moved. 

29] In the actuation from manual actuation Ring 2, this manual focus actuation Ring 2 is rotated manually. Inner gear 
rut by manual focus actuation Ring 2 at this time is interlocked with a chain sprocket 12, and rotates this stage gear, 
this motion, the focal cam cylinder 3 rotates centering on an optical axis with the focal connector link 1 1 currently 
docked with the small gear 13, and the mirror room 6 and the lens L2 for focuses are moved. 
30] If the friction by the application of pressure between a rotor 19 and a stator 20 is not enough at this time, while 
iting manual focus actuation Ring 2 manually, if it turns intentionally more than scale angle of rotation, the 
)lution of manual focus actuation Ring 2 may be lost, and between a rotor 19 and a stator 20 may start. Here, it sets 
50 that between the size gears which divided the stage gear into two, a chain sprocket 12 and the small gear 13, and 
e divided before the rotor 19 and the stator 20 were slippery by adjusting the spring pressure of the gear application- 
>ressure spring 1 5 may be slippery. Even when the application-of-pressure holding power between a rotor 1 9 and a 
or 20 is set up weakly by this, slipping between a rotor 19 and a stator 20 can be prevented. 

feet of the Invention] Differential of this stage gear carries out by considering as the configuration which gave the 
docking section which it has [ section ] a pivotable focal lens migration ring and a manual-operation ring, and 
docks this stage gear with this focal lens migration ring and a manual-operation ring the driving member which 
:d the revolving shaft with the lens barrel of this invention parallel to the optical axis of a lens barrel as above- 
ltioned, a stage gear with two different numbers of teeth which rotates centering on this revolving shaft, and 
tering on the optical axis. A focal lens migration ring can be made to drive without switch actuation of autofocus 
lation and manual focus actuation by this. By having carried out the pressure welding of the two different gear teeth 
i stage gear by elastic members, such as a spring, the top which can enable modification of the reduction gear ratio to 
lation of the focal cam cylinder 3 from an oscillatory wave motor, and having given friction By restricting a friction 
r ace to the end face of a gear and a gear, it became possible to acquire the structure with friction adjustment easy 
reover with the spring to which dust cannot adhere easily for a friction surface which does not need a large high- 
ree-of-accuracy side. 

32] In addition, although the Maki spring was used for the application of pressure of a stage gear as an elastic 
Tiber in the example of this invention, the elasticity of a pan spring, a wave washer, rubber, etc. may be used, 
reover, although the common gear was used for linkage with a stage gear, and a manual focus actuation ring and a 
il connector link, even if it is bevel gear and a bevel gear, it cannot be overemphasized that there is nothing a 
blem. 
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